AbStRACt: An experiment was conducted to examine the effect of the nursery feeding program on subsequent growth performance, carcass quality, meat quality, and physical and chemical body composition of growingfinishing pigs. Four dietary treatments were used in a 2 × 2 factorial arrangement of treatments based on diet complexity (Complex vs. Simple) and in-feed antibiotics (2,730 [+AB] vs. 0 [−AB] mg of chlortetracycline /kg].A total of 552 pigs, in 5 blocks, were weaned at 21 ± 2 d of age with an initial BW of 7.03 ± 0.07 kg. Each experimental block had 3 pens per treatment, with 8 pigs per pen in blocks 1 and 2, and 10 pigs per pen in the remaining 3 blocks. Nursery diets were fed in a 3-phase feeding program (Phase I, II, and III diets fed for 1, 2, and 3 wk, respectively). All pigs were fed common grower-finisher diets thereafter. Six pigs per treatment were slaughtered for chemical body composition analysis at wk 2, 8, 12, and 17 postweaning. An additional 11 pigs per treatment were slaughtered at wk 17 postweaning (approximately 115 kg BW or market weight) for analysis of carcass characteristics, chemical and physical body composition, and meat quality. During the nursery phase, ADG was lower (P < 0.05) for pigs fed the Simple diet than those fed the Complex diet (491 vs. 528 g/d). Antibiotic usage improved (P < 0.05) ADG in Phases II (408 vs. 438 g/d) and III (689 vs. 720 g/d). In Phase I and II, G:F was lower (P < 0.05) for pigs fed the Simple diet than those fed the Complex diet (0.46 vs. 0.58 and 0.75 vs. 0.78 in Phases I and II, respectively). During the grower phase, pigs previously fed −AB diets grew faster than pigs fed +AB diets (P < 0.05; 1,009 vs. 971 g/d). There were no treatment effects on overall ADG or G:F from weaning to finishing. Nursery feeding program did not affect carcass quality characteristics. However, pigs previously fed +AB diets tended (P = 0.07) to have increased LM depth. Nursery feeding program had no effect on objective or subjective meat quality measures, chemical body composition, or the weight of primal and retail carcass cuts at wk 17 postweaning, with the exception of primal belly weight. These results indicate that feeding simple nursery diets, or nursery diets without antibiotics, compromises growth performance during the nursery period but does not affect overall growth performance between weaning and market BW, carcass characteristics, and meat quality. Thus, feed costs for nursery pigs can be reduced by feeding simple diets without compromising market BW and carcass and meat quality.
that lifetime performance of growing pigs is positively related to performance during the nursery period, there is some evidence that reducing diet complexity may reduce postweaning performance without compromising long-term growth performance or carcass quality (Whang et al., 2000; Wolter et al., 2003) .
Reducing the complexity or AA content of nursery diets may reduce lean tissue gain and increase the body lipid:protein ratio of a growing pig, which may alter growth patterns during a subsequent realimentation period (Skiba, 2005) . During realimentation, pigs that previously experienced reduced growth may have better G:F ratios than pigs that did not have reduced growth and may gain more lean tissue (e.g., body protein) as opposed to fat tissue (e.g., body lipid; Whang et al., 2003; Skiba, 2005; Martinez-Ramirez et al., 2008) . If compensatory growth is achieved following a period of nutrition-induced reductions in BW gain, it may be associated with increased rates of lean tissue gain and muscle protein turnover, which may impact G:F, physical and chemical body composition at market weight, and meat quality (Wellock et al., 2003; Kristensen et al., 2004; Lametsch et al., 2006; Stolzenbach et al., 2009 ). Thus, the objective of this study was to assess the effect of nursery feeding program on growth performance, carcass quality, and physical and chemical body composition, as well as meat quality at a slaughter weight of approximately 110 kg BW.
MAteRIALS AnD MetHoDS
The experimental protocol was approved by the University of Guelph Animal Care Committee (AUP 09RO43) and followed Canadian Council of Animal Care guidelines (Canadian Council on Animal Care, 1993) .
Animals and Housing
The study was conducted at the Arkell Swine Research Station (University of Guelph, Guelph, ON, Canada). Five hundred and fifty-two Yorkshire barrows and gilts (248 and 304 barrows and gilts, respectively) were weaned at 21 ± 2 d of age (7.03 ± 0.07 kg BW) in 5 blocks. At weaning, pigs were sorted into randomized complete blocks based on initial BW, minimizing variation in BW within pens and achieving similar initial BW across treatments, and were housed in an environmentally controlled (26°C at weaning to 22°C at 6 wk postweaning) nursery. Nursery pens measured 296 × 107 cm and contained fully slatted, plastic-coated, expanded metal floors. Nursery feeders were stainless-steel trough ad libitum feeders with 8 feeding spaces per pen. Water was provided via 2 nipple drinkers per pen. Pigs were housed in the nursery for 6 wk postweaning, then moved to environmentally controlled (22°C) grower-finisher rooms; grower-finisher pens had partially slatted concrete floors and were 424 × 197 cm. The grower-finisher feeders were stainless-steel trough ad libitum feeders with 3 feeding spaces per pen. Water was provided in a single bowl drinker.
Experimental Design, Diets, and Sample Collection
At weaning, pigs were assigned to 1 of 4 dietary treatments in a 2 × 2 factorial arrangement of treatments based on diet complexity (Complex vs. Simple) and in-feed therapeutic antibiotic usage (2, 730 [+Ab] vs. 0 [−AB] mg of chlortetracycline /kg [Aureomycin 220 G, Alpharma, Mississauga, ON, Canada]; Table 1 ). Because of variable numbers of barrows and gilts available at the time of weaning, the number of barrows and gilts weaned were not equal but were split as evenly as possible across treatments (77 gilts and 61 barrows, 75 gilts and 63 barrows, 76 gilts and 62 barrows, and 75 gilts and 63 barrows for treatments Complex −AB, Complex +AB, Simple -AB, and Simple +AB, respectively).
Nursery diets were provided in a 3-phase feeding program with Phase I, II, and III diets being fed for 1, 2, and 3 wk, respectively (Table 1) . The complex diets contained typical levels of highly digestible, complex animal protein sources (i.e., whey, fishmeal, spray-dried blood meal, and blood plasma), acidifiers, feed flavoring, and more easily digestible cereal grains. Simple diets contained primarily corn (Zea mays) and soybean (Glycine max) meal, with whey and fishmeal included only in Phase I diets. Within each phase, calculated nutrient levels were similar for the Complex and Simple diets, with the exception of AA levels in Phase I, which exceeded requirements according to NRC (1998). Targeted AA levels were lower in the Phase I Simple diet than those in the Phase I Complex diet (Table 1) simply because reduced growth performance and reduced AA requirements were expected for this diet (e.g., NRC, 2012) , and in such a situation, feeding additional protein may, in fact, further reduce gut health and growth performance (de Lange et al., 2010) . During the grower-finisher phase, pigs were fed common, nonlimiting corn-and soybean-meal-based diets in a 2-phase feeding program (Table 1) . Nursery diets were fed as crumble, whereas grower-finisher diets were in a pelleted form. Pigs had free access to feed and water throughout the experiment. Diets were analyzed for CP (N × 6.25), Ca, and P contents (Agrifood Laboratories, Guelph, ON, Canada). Nitrogen content was determined by quantifying N content using an automatic analyzer (LECO-FP 428; Leco Instruments Ltd., Mississauga, ON, Canada; AOAC, 1997). Phosphorus content was determined as described by Heinonen and Lahti (1981) , and Ca content was determined as described by Themelis et al. (2001) .
Each experimental block had 3 pens per treatment, with 8 pigs per pen in blocks 1 and 2 and 10 pigs per pen in the remaining 3 blocks. One median gilt and 1 barrow per treatment per block in blocks 3 to 5 were removed for chemical body composition analysis at wk 2, 8, 12, and 17 postweaning, while targeting 8 pigs per pen at the final slaughter weight. Pigs were weighed before slaughter and euthanized using an injection (Euthansol; Schering Canada Inc., Pointe-Claire, QC, Canada) and exsanguination via severing of the jugular veins and arteries. After 4 Calculated on the basis of NRC (1998) ingredient values.
5 For each of the diets, the analyzed nutrient content for diets with and without antibiotics differed by less than 5%.
removal of gut contents, pooled visceral organs and the carcasses of pigs euthanized at wk 2, 8, 12, and 17 postweaning (including head, feet, hair, nails, and skin) were stored in plastic bags at -20°C until chemical analysis. Also, in blocks 3 to 5, 6 pigs per treatment per block were slaughtered at wk 17 postweaning (market weight, or approximately 115 kg BW) for evaluation of physical and chemical body composition, as well as LM quality. Pigs were transported to the Meat Laboratory at the University of Guelph, rested for at least 1 h before slaughter, weighed, and processed as outlined by Martinez-Ramirez et al. (2009) . Briefly, pigs were stunned by electric shock and exsanguinated via severing of the jugular veins and arteries. Hot carcass weight was recorded as well as back fat depth and muscle depth between the third and fourth last ribs at 7 cm from the midline (Hennesy Grading Probe; CA and Associates, Mississauga, ON, Canada). Pig carcasses were split longitudinally. The left-hand sides of carcasses of pigs slaughtered at wk 17 postweaning were used for carcass dissection and meat quality analysis. The right-hand sides of 2 carcasses per treatment per block from blocks 3 to 5 were placed in plastic bags and immediately frozen at-20°C for chemical body composition analysis. All remaining pigs were processed at market weight and at a commercial slaughter facility for routine carcass evaluation according to the Canadian carcass grading system (Anonymous, 1986 ).
Experimental Observations
Growth Performance. Pigs were weighed individually each week in the nursery and every other week during the grower-finisher period. When pigs approached the targeted slaughter BW of 110 kg, BW measurements were once again taken weekly. The data were used to calculate ADG of individual pigs and per pen. Per pen feed disappearance was measured weekly when pigs were weighed and was used to calculate ADFI and G:F. Growth performance is reported from weaning until wk 17 postweaning, even though pigs were slaughtered at wk 17 postweaning or thereafter.
Physical Body Composition and Meat Quality Analysis. The liver, kidneys, spleen, heart, and lungs were removed from all slaughtered pigs and weighed. The full gastrointestinal tract was weighed, emptied, and reweighed to calculate empty BW. The left-hand sides of carcasses of pigs slaughtered at wk 17 were stored at 4°C for 24 h, weighed, and dissected as per the Canadian carcass grading system (Anonymous, 1986) . Primal carcass cuts were weighed and dissected into retail products, lean trim, fat trim, skin, and bones. Weights of the primal cuts, bone, and trim were expressed as proportions of the weight of the left-hand side of each carcass.
Subjective loin meat quality measurements (subjective color, firmness, and marbling) were taken according to the procedures adapted from the National Pork Producers Council (1991). Loin meat color (whiteness, redness, and yellowness represented by L*, a*, and b* values, respectively) was measured objectively using a chroma meter (Model CR-400; Konica Minolta, Mississauga, ON, Canada). Objective measurements for pH, drip loss, and shear force of LM were also evaluated (Martinez-Ramirez et al., 2009) .
Chemical Body Composition Analysis. Homogenization of carcasses and pooled viscera was performed according to Tuitoek et al. (1997) . In short, frozen carcasses were weighed before being cut into 1-kg pieces with a band saw, and carcasses and visceral tissue were ground using a large meat grinder (Model B-801, Autio Company, Astoria, OR). Carcass samples were ground 3 times using a 12.5-mm die, whereas visceral tissues were ground 2 times using a 6-mm die. After the last grinding, 2 homogeneous subsamples of approximately 250 g of carcass and pooled visceral tissues were collected and weighed. One subsample was stored at -20°C, whereas the other was freeze-dried. Before processing, freeze-dried samples were reweighed to calculate water loss during freeze-drying. Samples were then ground with liquid N and a conventional coffee grinder. Duplicate samples were analyzed (Agrifood Laboratories, Guelph, ON, Canada) to determine DM, CP (N × 6.25), crude fat, and ash content as per AOAC (1997). Carcass and viscera N content was measured (LECO-FP 428; LECO Instruments Ltd.), and crude fat contents were determined (ANKOM XT-15 Extractor; ANKOM Technology, Macedon, NY). Samples were heated at 600°C for 2 h to determine ash content.
Calculations and Statistical Analysis
Growth performance measurements were calculated for each of the 3 phases during the nursery period and the grower and finisher periods, as well as for the entire period from weaning until wk 17 postweaning (wean-tofinish). Data were analyzed statistically as a randomized block design with repeated measures using the MIXED procedure of SAS (version 9.2; SAS Inst. Inc., Cary, NC) with the pen as the experimental unit. Nursery diet complexity and the use of in-feed antibiotics were considered main effects, with block regarded as a random effect. Differences among treatments were determined for the least squares mean values using orthogonal contrasts at various stages of growth. Initial BW was used as a covariate for growth performance.
For carcass and meat quality traits, the pig was the experimental unit, the nursery diet complexity and the use of in-feed antibiotics were considered the main effects, and date of slaughter and block were regarded as random ef-fects. Hot carcass weight was used as a covariant for carcass quality analysis. The Tukey-Kramer adjustment was used to assess differences among treatment means.
Chemical body compositions were expressed as a proportion of empty BW and calculated at wk 2, 8, 12, and 17 postweaning (Möhn et al., 2000; Weis et al., 2004) . Diet complexity and the use of in-feed antibiotics, time of slaughter (days postweaning), and sex were considered main effects, whereas block was regarded as a random effect. When appropriate, BW at weaning was used as a covariate.
To assess the extent of compensatory gains, the compensatory growth index (CG%) was calculated on the basis of treatment BW means as defined by Wiecek et al. (2011) : CG% = 100 × (A − B)/A, where A is defined as the difference in BW between restricted and nonrestricted animals following the period of reduced growth (i.e., at wk 6 postweaning) and B is the difference between these same groups at the end of the realimentation period (i.e., at wk 17 postweaning). Compensatory growth is deemed to occur when this index value is greater than 50% (Wiecek et al., 2011) . In all instances, means were considered to be significantly different at P < 0.05, whereas 0.05 < P < 0.10 was considered to indicate a trend.
ReSuLtS

General Observations
The analyzed nutrient contents of the experimental diets were reasonably consistent with calculated values, especially CP, for which analyses are highly repeatable (Table 1) . Given the lack of repeatability of Ca and P analyses, some discrepancies between calculated and analyzed contents were expected for these nutrients. In this study, the physical appearance of pigs in the nursery was affected by feeding program. Pigs fed Simple diets were more likely to have loose stool and appeared to do poorly, i.e., rough hair coat and gaunt during the first 3 wk postweaning.
A disease challenge (i.e., a farm-wide presence of Streptococcus suis infection in the nursery and Erysipelothrix rhusiopathiae infection [swine erysipelas] during the grower-finisher period) caused elevated mortality levels in all blocks. However, the disease challenge was most extreme in the fifth experimental block. Statistically, no association could be detected between treatment and mortality. Mortality in block 5 was 21% of total pigs weaned compared to 11% of total pigs weaned in blocks 1 to 4. In block 5, mortality was numerically greater for pigs on Simple (e.g., 10%, 17%, 27%, and 30% of pigs placed on trial for treatments Complex −AB, Complex +AB, Simple -AB, and Simple +AB, respectively), and increased mortality occurred primarily during the grower period. In comparison, in blocks 1 to 4 mortalities were 6%, 14%, 13%, and 12% of pigs placed on trial for the 4 respective treatments, and mortalities occurred primarily in the nursery. Although statistical analysis indicated no interactive effect of block and treatments on response variables, the growth response to treatments differed in block 5, and this was likely due to the disease challenge.
Growth Performance during the Nursery Period
During the nursery period, there were no interactive effects of diet complexity and the use of in-feed antibiotics on growth performance, except for ADG during Phase I and G:F during Phase III. Pigs fed Simple nursery diets had reduced (P < 0.01) BW and ADG in all phases of the nursery period (Table 2) . Feeding Simple nursery diets decreased ADG by 30%, 7.4%, and 5.7% compared to feeding Complex diets during Phases I, II, and III, respectively, whereas the absolute change in ADG during these phases varied between 32 and 45 g/d. The ADFI (Phase III) and G:F (Phase I and II) were lower (P < 0.05) in pigs fed Simple nursery diets compared to pigs fed Complex diets. Including in-feed antibiotics in nursery diets resulted in greater (P < 0.05) BW and ADG during Phases II and III but did not affect ADFI or G:F. During Phase I, pigs fed Complex +AB tended to have greater ADG (P = 0.09) compared to the other 3 groups (Complex −AB, Simple -AB, and Simple +AB). Similarly, diet complexity and in-feed antibiotics tended to interact (P = 0.08) for G:F during Phase III, and pigs fed Simple +AB diets had greater G:F than the other 3 groups.
Growth Performance during the Grower-Finisher Period and Wean-to-Finish
There were no interactive effects of nursery diet complexity and use of in-feed antibiotics on growth performance during the grower-finisher period (Table 2) . There was no effect of nursery diet complexity or in-feed antibiotic usage on BW or G:F during the grower or finisher phases. Nursery diet complexity had no impact on ADG or ADFI; however, the use of in-feed antibiotics in nursery diets decreased (P = 0.02) ADG in the grower period and reduced (P = 0.03) ADFI in the finisher period. An effect of nursery feeding program on final BW or weanto-finish ADG, ADFI, or G:F could not be detected.
As mentioned earlier, pigs in block 5 were severely challenged by disease, and the response to dietary treatment was numerically different for this group of pigs compared to the responses observed when data were combined across all blocks. On the basis of statistical analyses of results obtained in block 5 only, overall wean-to-finish ADG was lower (P = 0.04) when pigs were fed Simple nursery diets (829 vs. 876 g/d for pigs fed Simple and Complex diets, respectively), and overall wean-to-finish G:F was lower (P < 0.01) for pigs fed Simple nursery diets (0.48 vs. 0.50 g/g for pigs fed Simple and Complex diets, respectively).
Pigs fed Complex nursery diets with antibiotics (Complex +AB) had superior nursery growth performance compared with pigs in the other treatment groups. Therefore, to assess the extent of compensatory growth between wk 6 and 17 postweaning, CG% was calculated for each of the other 3 dietary treatments relative to Complex +AB. On the basis of treatment mean levels of performance, CG% was 213%, 135%, and 12% for Complex − AB, Simple −AB, and Simple +AB, respectively. In block 5, CG% was 98%, 43%, and 48% for pigs that were fed Complex −AB, Simple -AB, and Simple+ AB, respectively, when compared to pigs fed Complex +AB.
Carcass and Meat Quality Analysis
Dietary treatment had no effect on carcass characteristics, with the exception of LM depth (Table 3) . Feeding in-feed antibiotics tended to decrease (P = 0.07) LM depth. There was no effect of dietary treatment on any of the subjective or objective aspects of meat quality analysis (Table 4) . Furthermore, with the exception of primal belly weight, nursery dietary treatment did not affect the weight of any primal or retail cut, total fat trim, total lean trim, or bone mass (Table 5 ). There was an interactive effect of diet complexity and in-feed antibiotics (P = 0.04) on primal belly weight. There was a trend for pigs that were fed Simple nursery diets to have increased (P = 0.08) primal belly weight at slaughter. Pigs fed Complex nursery diets with antibiotics had lower primal belly weight relative to pigs that were fed Simple nursery diets with antibiotics. 
Physical and Chemical Body Composition
Dietary treatment had no effect on the live and empty BW of pigs at 2, 8, and 12 wk postweaning (Table 6 ). However, the interaction of diet complexity and in-feed antibiotics tended (P = 0.08) to affect empty BW at 17 wk postweaning. Pigs fed Simple +AB had lighter empty BW than pigs fed Simple −AB. Dietary treatment did not affect chemical composition at different ages except body protein mass as a proportion of empty BW at wk 2 postweaning; body protein mass as a proportion of empty BW was greater (P < 0.01) in pigs fed Simple nursery diets. There was an interactive effect (P < 0.01) of nursery diet complexity and in-feed antibiotics on body protein mass as a proportion of empty BW at wk 2; body protein mass as a proportion of empty BW was lower (P < 0.01) in pigs that were fed Complex −AB compared to pigs fed Simple −AB.
DISCuSSIon
There are few studies that have evaluated the effect of diet complexity and the use of in-feed antibiotics during the nursery period on lifetime pig growth performance, carcass quality, physical and chemical body composition, and meat quality at slaughter BW. In the current study, feeding simple diets to newly weaned pigs decreased growth performance during the nursery period. This is in accordance with a number of studies that have shown improved nursery performance when expensive animal protein sources, such as blood plasma and whey, are included in nursery diets (Dritz et al., 1996a; Mavromichalis et al., 2001; Sulabo et al., 2010) . Furthermore, the inclusion of antibiotics in nursery diets improved ADG, and this is consistent with the findings of other studies (Coffey and Cromwell, 1995; Dritz et al., 2002; Ragland et al., 2008) .
Weaning is associated with a number of stressors that cause alterations in piglet growth performance, hormonal responses, and behavior (Colson et al., 2006; Niekamp et al., 2007) . The decrease in nursery growth performance observed in pigs fed simple nursery diets may indicate that simple diets provide an insufficient amount of available nutrients or that they hinder the ability of a piglet to cope with the various stressors present at weaning (de Lange et al., 2010) . The latter is further supported by the observed positive effect of feeding antibiotics on nursery growth performance. Compromised performance of nursery pigs fed simple diets may be due, in part, to an allergic reaction that occurs in young piglets fed high dietary levels of soybean meal (Li et al., 1991; Chen et al., 2011) . The elevated levels of soybean meal in simple diets may have initiated an immune response that altered the physical condition of pigs and reduced their growth capacity. However, other dietary factors may also have contributed to the observed effect of diet complexity on growth performance, including the inclusion of higher levels of whey, blood protein, more digestible starch from barley and oat groats, barley fiber, and acidifiers (e.g., Mahan and Lepine, 1991; de Lange et al., 2010) .
Compensatory growth is defined as a period of increased BW gain that follows a period of reduced growth, whereby the rate of BW gain of previously compromised animals is greater than that in animals that have not experienced periods of reduced growth (e.g., Skiba, 2005; Wiecek et al., 2011) . According to the calculated CG%, when all other treatments are compared to the group with superior nursery performance (Complex +AB), compensatory growth was achieved in pigs fed complex or simple nursery diets without antibiotics but was not achieved in pigs on Simple +AB. Therefore, although the inclusion of in-feed antibiotics in nursery diets improved growth performance in the nursery, on the basis of the CG%, compensatory growth was only achieved by pigs that were fed nursery diets that excluded antibiotics. It is important to note that the reference group chosen for CG% calculations (complex +AB) had the slowest rate of gain during the grower-finisher period. Thus, the use of CG% values to identify compensatory growth incidences may have led to an overestimation of the extent of compensatory growth. There was no compensatory growth induced by feeding simple nursery diets, but there were also no negative carry-over effects of feeding simple nursery diets on growth performance during the grower-finisher phase. It may be argued that the small diet-complexityinduced differences in BW observed at d 7 to 21 after weaning appear to be maintained up to slaughter weight, but at slaughter weight, these differences were no longer statistically significant because of the increased betweenanimal variability at the greater BW.
The wean-to-finish growth performance of pigs fed simple nursery diets was similar to pigs fed complex nursery diets, indicating no long-term effect of feeding simple nursery diets, and this is consistent with other studies (Zimmerman and Khajarern, 1973; Whang et al., 2000; Fabian et al., 2002; Wolter et al., 2003) . In the current study, the use of antibiotics in the nursery diets appeared to negatively affect subsequent performance in the grower-finisher period. To our knowledge, there are no other studies that have shown a negative relationship between antibiotic usage in nursery diets and subsequent growth performance. It is possible that the inclusion of antibiotics in the nursery diets created a lesser degree of immune system development and therefore increases susceptibility to pathogens during the grower-finisher phase. It should be noted that in this experiment only 1 therapeutic level of chlortetracycline was used. The response to feeding other antibiotics or lower levels may differ from the observed responses.
The rate of growth immediately postweaning may influence subsequent pig growth performance as well as carcass and meat quality characteristics at market weight (Wolter and Ellis, 2001 ). Wolter and Ellis (2001) indicated that pigs experiencing accelerated growth postweaning had lower levels of back fat thickness and increased estimated carcass lean content at slaughter weight. However, it has also been shown that reduced growth performance early postweaning and subsequent compensatory growth may improve pork eating quality (Kristensen et al., 2004) . Further studies have shown that postweaning growth per- formance has no impact on carcass characteristics at market weight (Dritz et al., 1996b; Chaosap et al., 2011) . In the present study, diet complexity and the use of in-feed antibiotics had no effect on carcass yield or subjective and objective meat quality measures. In the present study, the weight of retail and trimmed cuts as a proportion of carcass weight was consistent with the findings of other studies (Tuitoek et al., 1997; Martinez-Ramirez et al., 2009) . Martinez-Ramirez et al. (2009) showed that protein intake restriction between approximately 15 and 35 kg BW had no effect on the weight of primary carcass cuts and total carcass lean content.
In the present study, feeding simple nursery diets tended to increase the weight of the primal belly at slaughter, and there was an interactive effect of nursery diet complexity and the use of in-feed antibiotics on primal belly weight. To our knowledge, there are no other studies that have observed this phenomenon, and no reasonable explanation for this observation could be identified.
On the basis of previous research conducted in our laboratory, it was hypothesized that feeding a low-complexity nursery diet would reduce dietary protein intake and increase lipid deposition during the nursery period. Martinez-Ramirez et al. (2008) indicated that restricting AA intake resulted in increased carcass fatness during the restriction period and subsequently induced increased body protein deposition during the compensatory growth period. The latter was suspected to be driven by a genetically predetermined target ratio between body lipid mass and body protein mass during the energy-dependent phase of growth. In the present study, feeding simple nursery diets did not increase body lipid mass at wk 2 or 8 postweaning. Contrary to this, pigs fed simple nursery diets had a greater level of body protein mass as a proportion of empty BW at wk 2 postweaning. Whang et al. (2000) indicated that body protein deposition is given priority in tissue development early postweaning; even during short periods of BW loss, pigs may have positive protein deposition supported by energy mobilized from body lipid.
The lack of effect of dietary treatment on chemical body composition measured during the growerfinisher period also reflects the variable nature of these body characteristics and the choice of sampling times used for serial slaughter. Feeding simple nursery diets reduced ADG throughout the entire nursery period but only reduced G:F in nursery Phases I and II. Pigs that experienced periods of reduced growth began to show improvements in G:F during nursery Phase III, and the majority of compensatory gains in pigs fed nursery diets, in terms of BW recovery, that did not include in-feed antibiotics were made during the grower period. The sampling times chosen for serial slaughter observations may not have best represented the periods of growth restriction and compensatory growth. Therefore, any treatment-induced differences in tissue development or body composition that may have been present at the end of the period of reduced growth may not have been reflected in data obtained in the current study.
On the basis of the results of the current study, nursery diet complexity and feeding a therapeutic level of an antibiotic had an effect on growth performance during nursery period but had no effect on overall wean-tofinish growth performance, meat quality, the weight of primal and retail meat cuts, with the exception of primal belly weight, or chemical body composition at market weight. Feeding no antibiotics during the nursery phase induced some compensatory growth during the grower phase, whereas there was no effect of nursery diet complexity on growth performance during the grower-finisher phase. Thus, the use of simple nursery diets may allow producers to reduce production costs without reducing lifetime growth performance or carcass value. However, further research is required to evaluate the cost-benefit of feeding simple nursery diets under varying conditions that better represent commercial pork production practices and the impact on the pig's ability to deal with environmental stressors.
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